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Abstract 
New organisational knowledge is increasingly viewed as a key source of sustainable competitive 
advantage for business. We explore email in its recently-recognised role as a place of organisational 
knowledge creation (Alavi & Leidner, 2001; Bontis et al., 2003), and examine the impact on 
technological and organisational practices of the appropriation of email for knowledge creation. A case 
study of email employing discourse analysis of conversations is reported. The paper provides a 
knowledge development lifecycle derived from the empirical study, and yielding insight into the nature 
of organisational knowledge creation taking place through email. We found that in selected email 
conversations, employees naturally and intuitively build purpose-driven new knowledge incrementally 
and iteratively, crystallising knowledge-under-construction by submitting it repeatedly to a range of key 
stakeholders for contribution and approval, until a ‘consensus’ is reached, regarding the outcome. Our 
findings provide an understanding of the role of email in knowledge creation, not only in facilitating this 
process, but in shaping a participatory, collaborative multi-perspective team-based approach to 
knowledge building. The findings also reveal the adaptation of communication technology in order to 
enable valuable knowledge work patterns associated with complex organisational domains. 
 
Introduction 
 
Sustainable competitive advantage for modern organisations is founded in competencies which are 
difficult to imitate, such as employee knowledge, skills and attitudes systematically developed through 
everyday business practices (Long & Vickers-Koch, 1995; Sharkie, 2003; Zack, 1999). In particular, an 
organisation’s ongoing success increasingly depends on how rapidly it can generate knowledge and 
produce associated innovation (Evangelista, 1999; Zack, 1999), with Sharkie suggesting, “the 
importance of knowledge will revolve around knowledge creation and the radical innovation that this 
can release” (Sharkie, 2003, p.4). 
To date, surprisingly little attention has been directed to understanding how new organisational 
knowledge is created. Recently, knowledge creation was identified as a key issue for knowledge 
management (KM) research by Alavi and Leidner (2001), who posed the question, “What conditions 
facilitate knowledge creation in organisations?” To that end, they advocated the study of environments 
which facilitate knowledge creation, termed ‘ba’ by Nonaka & Konno (1998) – knowledge creation 
spaces based on tools including data mining, email, group support systems and intranets. Other KM 
researchers have since joined with Alavi and Leidner in their call for research into understanding how 
organisational knowledge creation takes place (for example, Malhotra & Galletta, 2003; Joshi, 2001).  
Addressing one of Alavi and Leidner’s nominated electronic spaces, our study investigates knowledge 
creation in a ubiquitous, everyday organisational environment in which, we suggest, employee ideas are 
regularly combined with existing knowledge to create new knowledge – email. We found support for 
our choice of email from three directions. First, researchers have argued that to realise sustainable 
competitive advantage, valuable insights must be captured and embedded within the everyday practices 
of employees (Sharkie, 2003; Zack, 1999). We realised that email is increasingly a daily habitat for 
many employees – as was found by Ducheneaut and Bellotti (2001; 2002), who also pointed out that the 
communication tool was increasingly being adapted for the performance of everyday organisational 
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tasks involving knowledge work. Second, Ducheneaut and Bellotti observed the phenomenon of 
selected, protracted email conversations transforming themselves into new knowledge artefacts, 
remarking that “email users draw on the persistence of the medium to make sense of the objects being 
talked about, and sometimes even transform the conversation itself into an object of conversation”, and 
illustrating this concept with the evolution of a conversation into organisational policy (Ducheneaut & 
Bellotti, 2002). Third, Qureshi and Vogel highlighted a need to investigate knowledge creation by 
virtual teams working in emerging network organisations (Qureshi & Vogel, 1999; Qureshi et al., 
2000). As email is a common communication mechanism for virtual teams, email again suggested itself 
as a focus for our study of knowledge creation. 
Investigating knowledge creation in an electronic space should involve not only an attempt to 
understand the underlying processes involved, but also an investigation of the concomitant collective, 
behavioural adaptation of technological and organisational practices (Qureshi & Hlupic, 2001). This 
paper aims to provide an understanding of how organisational knowledge is created in email and how 
such knowledge creation impacts on technological and organisational practices. Our paper is organised 
as follows. The next section explains the research design for the study. We then review key concepts 
suggesting email as a valuable organisational KM tool incorporating significant knowledge work. Next, 
a knowledge development lifecycle is provided, founded on our empirical studies, followed by a 
discussion of the impact of knowledge creation in email on technological and organisational practices. 
Finally, we summarise the paper’s contributions, and make some concluding remarks. 
Methodology 
 
We conducted an exploratory case study of the popular email client Eudora, as an exemplar of 
knowledge work incorporating significant knowledge development. We collected and analysed three 
hundred complete email conversations featuring knowledge development and creation, obtained from 
the email archive of an academic at a large Australian university. Sampling involved selecting only 
conversations with more than ten messages, and featuring knowledge development with the creation of 
new organisational knowledge.  
We employed qualitative discourse analysis to analyse the conversations. According to Fairclough 
(1992), a fragment of discourse can be viewed as “simultaneously a piece of text, an instance of 
discursive practice, and an instance of social practice” (p.3). The textual dimension can be analysed via 
qualitative content analysis, thereby identifying recurring patterns and themes; the discursive practice 
dimension can be explored by examining how texts are produced and understood; the social practices 
dimension examines how social issues, such as the organisational circumstances of the conversation, 
affect the discursive practice. A fourth dimension is suggested by Klein and Truex (1995), who advise 
accounting for the wider context of a particular discourse. We analysed our data according to all four 
dimensions, and also employed Deetz’s (1996) dissensus mode of dialogic (cf critical) analysis, to 
uncover any unintended, potentially negative effects of knowledge work.  
For data, we selected an email archive owned by one of the authors, in order to improve our 
understanding of context and establish a meaningful frame of reference (Fairclough 1992, Klein & 
Myers, 1999). The second author is also a member of the same organisational department, participating 
in similar email activities within the same organisational setting and culture. In this way, our study was 
able to benefit from dual participatory observation – enhancing our ability to interpret the conversations 
and allowing immersion of the researchers in the context, work and work-life of the speakers (Klein & 
Truex, 1995), although introducing an element of bias. We also note that the owner of the email archive 
had an interest in KM, and therefore there was potential for unintended influence. 
As suggested by Klein and Truex, the unit of analysis was a complete email conversation. Our coded 
categories for conversations were inductively developed, and as suggested by Klein and Truex, these 
evolved to conclusive states over iterative readings. We thus arrived at themes, patterns and trends. 
Due to the limitations of paper size, we have illustrated our results using one only of the three hundred 
conversations. In the next section, we justify our choice of email as an exemplar case for our study, by 
reviewing some of the key advantages of email for knowledge work. 
Advantages of email for knowledge management   
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 “Email, far from being a poor, technically-limited substitute for face-to-face communication, 
has some unique and compelling properties that make it ideally suited for talking about 
things”. 
                                                                                           (Ducheneaut & Bellotti, 2002) 
Email reigns as the number one Internet application (Information Gatekeepers Inc, 2003). Although 
well-recognised as an essential communication and collaboration channel in most organisations (Meta 
Group, 2003), the value of email as a place for knowledge work is increasingly reported (Ducheneaut & 
Bellotti, 2001; 2002), with email found the second most common organisational KM tool after intranets 
in 1997 (Alavi & Leidner, 1999). In 1998, Lucas highlighted the increasing significance of informal 
knowledge flows such as commonly occur within email, while more recently,  Bontis et al. (2003) 
studied the loci of knowledge flows within and between organisations as revealed by email trajectories, 
arguing for a more formal role for email in KM strategy. Evidence of the significance of knowledge 
found in email messages includes Kock’s (2000) finding of higher quality contributions in email 
compared with face-to-face conversation, and CIO.com’s (2001) report that three quarters of a 
company’s best insight is contained in its email. We argue that the reasons email usage has defied the 
predictions of media richness, social influence, channel expansion or other published theories (Bontis et 
al., 2003; Ducheneaut & Bellotti, 2002) include the significant knowledge work enabled through its 
medium – including knowledge creation. 
Following, we outline some of the key advantages of email for knowledge work. 
Support for communication  
A basic need in KM is communication, considered particularly valuable in today’s increasingly 
networked organisations (Qureshi & Vogel, 2001). Email assists teams of individuals in creating and 
sharing knowledge effectively by providing a communication infrastructure consisting of an appropriate 
medium, as well as access to a social network or “community of minds” whose members know one 
another and speak the same language.  
Employee motivation and the importance of attention-attraction 
 
A significant body of existing KM research has focused on finding ways to motivate employees to 
participate in knowledge work. Elsewhere (Lichtenstein & Swatman, 2003), we suggested the 
importance to employee motivation in knowledge work of attracting scarce employee attention, 
integrating knowledge work with daily work practices and providing sufficient sense-making context. 
Email features all these characteristics, as we review here and in succeeding sections.  
Davenport and Beck (2001) highlighted the importance of attracting employee attention in an age of 
attention deficit. From a study, they discovered a number of key message attention characteristics, many 
of which are found in email: personalised; emotionally evocative; trustworthy (in respect of receiver 
ability to ‘consider the source’); easy-to-digest; ‘captive’ environment; social nature; push technology; 
and high likelihood of immediate receiver benefits. Of interest are the high levels found in email of 
‘slightly aversive’ attention – a type of emotionally evocative attention identified as highly attracting by 
Davenport and Beck. ‘Slightly aversive’ attention is attention afforded a message because its 
mishandling may have negative implications for the receiver. Also relevant, Limayem and Hirt (2003) 
recently warned of the increasing importance of force of habit in information systems use, which 
suggests that email – with its ubiquitous, everyday use – is likely to continue to be used by employees 
for a variety of purposes, including knowledge work. 
Integration with everyday work practices 
As discussed by Lichtenstein & Swatman (2003), email integrates KM with normal work practices and 
business processes, eliminating the personal costs of separate attention to knowledge work. Ducheneaut 
& Bellotti (2002) observed that “email has … become a powerful way to organise one’s work and 
rapidly access work objects” with such activities involving significant knowledge work and including 
(Bellotti et al., 2002; Ducheneaut & Bellotti, 2001; 2002; Gwizdka, 2002): activity recording, 
organising, meeting scheduling, file transfer, referencing of digital work objects, and assigning 
responsibilities and decision-making – with time and task management functionality soon to appear. 
Quoted messages facilitate understanding through the disclosed history of a conversation. Email record-
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keeping enables maintenance of evidence for accountability and legal reasons. Knowledge development 
and creation are found in many conversations, as we describe later. Finally, email facilitates 
maintenance of a personal knowledge archive in the form of stored personal messages and complete 
knowledge trails.  
Sense-making through contextualisation and personalisation 
Sense-making capability is critical to the development of highly-strategic, situated knowledge (Galliers 
& Newell, 2000). Snowden’s (2002) recent Cynefin model features sense-making by linking different 
types of knowledge communities through their shared histories. Context – so essential to sensemaking – 
is provided in email through discourse, referencing of work objects (such as digital documents) and the 
historicity provided by quoted messages. Furthermore, participants can provide contextual information 
about group culture, norms, beliefs, strategy, objectives, political and power structures, authority, 
relevance, pressures and degree of urgency. Any missing context can always be requested through 
return email. 
Sensemaking can be enhanced by other means than context, such as personalised messages. An 
exclusive message is likely to be appealing and meaningful – as well as more easily understood – by its 
recipient. 
Accessibility and accountability for knowledge workers 
 
In order to secure key employee contributions in knowledge work, relevant people must be available, 
accessible and sufficiently motivated to participate. In many KM initiatives, experts must be specially 
summoned to assist, whereas the use of email ensures that key knowledge stakeholders are accessible 
and accountable in their participation (Lichtenstein & Swatman, 2003). Email can access people in 
many different places and time zones at their convenience, while careful use of the cc (copy) facility can 
ensure that employee activity is observed by key persons during message exchanges, thereby increasing 
accountability. In addition, employees are held responsible for appropriately handling all incoming 
email, and must make considered choices in all their responses, accordingly.  
Next, we review a processual model of the knowledge development lifecycle, based on the results of our 
empirical study of email conversations featuring knowledge development and creation. In our 
descriptions and discussions, we reference relevant literature only in order to highlight scholarly support 
for the model elements. 
 
Knowledge development lifecycle   
We identified a pattern of knowledge development and creation in the conversations studied, as 
conceptualised by the knowledge development lifecycle shown in Figure 1.  
 
 [Figure 1. Knowledge development lifecycle] 
 
We identified five underlying processes: initiation, crystallisation, sharing, qualification and 
combination, culminating in the creation of new organisational knowledge. This lifecycle is illustrated 
by the email conversation, below: 
Ray (initiation): “I am planning to teach Subject A next year on week nights, instead of weekends. In 
order to do that, I need a free week night when there are no other classes for students. Bob, can you 
swap times with me for Subject B, and teach on weekends?” 
Bob (crystallisation, sharing, combination): “I wish I could help, Ray, but I can’t do weekends, either. 
I’ve been thinking though of changing the teaching for Subject B. I’ve noticed students don’t get much 
out of Tutorials in Subject B, so I might omit those and have a two hour seminar which I can put on at 
4pm. You can then teach three hours of Subject A afterward at 6pm, Ray. What do you all think?” 
Author (crystallisation, sharing, qualification): “As I recall, Marcia says all postgraduate subjects need 
three hours of class contact.” 
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Marcia (crystallisation, sharing, qualification): “Colleagues, yes, the students like three hours of class 
contact a week, to provide the understanding they need in the subject.” 
Ray (crystallisation, sharing): “Maybe it is time to look at alternative ways that provide even better 
value?” 
Marcia (crystallisation, sharing, qualification): “Well, perhaps Bob can find an innovative way of doing 
that? Bob, I will leave it to you to come up with something.” 
Bob (crystallisation, sharing, combination): “After some discussions with others about this, I suggest 
we have a two hour workshop each week at 4pm, and a two day workshop during the mid-semester 
break.” 
Marcia (crystallisation, sharing, qualification): “Sounds good to me. What do you think, Author and 
Ray?” 
Author (crystallisation, sharing, qualification): “Good idea!” 
Ray (crystallisation, sharing, qualification): “Yup. Thanks, Bob.” 
We describe the five processes involved, and the outcome of the lifecycle, following. 
Initiation 
The email fragments in our study exhibited various types of knowledge initiation, inter alia: knowledge 
claim or assertion, challenge, instruction, link to stored knowledge reference, plan, accusation, question, 
responsibility assignment, statement of intent, and statement of emotion. Email-based knowledge micro-
communities form around an initial message – the knowledge seed – which is inspired by an individual, 
group or organisational need. This message then becomes part of a knowledge trail consisting of 
successive, related emails within one or more associated threads, all stemming from the first knowledge 
seed email.  
Crystallisation and sharing 
 
The initial email and its recipients form the first circle knowledge micro-community, a circle which later 
expands or shrinks according to the needs of participants. Each successive micro-community with 
whom the next email in that thread is shared, is either informed with the complete knowledge trail by 
virtue of having been in the circle from the beginning, or receives only those segments passed on to it by 
earlier circles. However, along the knowledge trail, the knowledge grows and is crystallised by the 
micro-communities involved as well as by reference to authorities, documents and other knowledge 
sources. Insights, ideas, suggestions, contextual information and other existing knowledge are shared 
along the way by participants. Participants contribute (share) knowledge, which is combined with 
knowledge-under-construction – knowledge combination. Selected participants qualify the knowledge-
under-construction – knowledge qualification. 
Eventually, the knowledge trail concludes when, for example, the needs of the various micro-
communities are satisfied (consensus decision agreeing on the knowledge created), or they simply 
change priorities, or there is another reason for termination. Aspects of the knowledge trail are now 
“known and understood” according to individual sense-making, by at least some of the people in the 
micro-communities involved. At that point, some people who had access to and followed and 
understood the entire trail, are in possession of all the knowledge represented by that trail. Therefore, 
knowledge sharing has taken place during and as a by-product of the development of the knowledge 
itself. By the conclusion of the conversations selected for our study – selected because they featured 
knowledge development and creation – new organisational knowledge had been created. 
Qualification 
Knowledge qualification is a key process occurring within the crystallisation process. We observed 
incremental knowledge qualification as knowledge progressed from its initiation as knowledge seed 
through to its final outcome. McElroy (1999) discussed the need to validate new knowledge claims 
according to organisational criteria, to determine their value and veracity. He suggested KM 
practitioners establish validation criteria by which new knowledge would be evaluated.  Steering away 
from such a rigorous, explicit validation process, Schreyoegge (2002) pointed out that in an era of 
knowledge overload, a person’s need to select and, we suggest create only worthwhile (that is, qualified) 
knowledge, becomes important. Schreyoegge posits a question, “Which of the available knowledges are 
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right, reliable and checked, so that an efficient use is possible and makes sense for me?” To this end, 
Schreyoegge supports the need for a knowledge qualification phase in all KM ventures.  
We discovered in our conversations several such qualification processes typically occurring, with key 
stakeholders repeatedly assessing knowledge-under-construction, involving reflection and evaluation 
according to often-unspecified, situated criteria, until the forming knowledge was acceptable to (that is, 
qualified by) all parties. Key stakeholders involved in such qualification fulfilled different roles, inter 
alia: policymakers, involved peers, authorities and decision-makers (for example, managers).  
Combination 
Knowledge is contributed by participants throughout a conversation, being added to knowledge-under-
construction, with procedures of refinement, exclusion, sorting, categorisation, or other combination. 
Outcome 
The email conversations studied resulted in new organisational knowledge presenting in forms including 
organised plans, policies and decisions. 
In the next section, we report our findings regarding the impact of knowledge creation in email on 
technology usage and organisational practices. 
 
Adaptation of technological and organisational practices  
Social constructionist proponents believe that members of social units develop shared beliefs and 
practices in the use of technology, through usage (Barney, 1990). Seminal amongst the many social 
constructionist theories, Adaptive Structuration theory suggests that technology is appropriated by a 
group in order to reinforce, adapt or reproduce a set of interactive rules or practices (Poole & DeSanctis, 
1990), while actor-network theory claims that social groups and technology mutually elaborate one 
another reflexively (Lea, O’Shea & Fung, 1995). Integrating social constructionist views, Russell and 
Williams highlight the co-development of technology and organisational forms and identities, 
suggesting a social shaping of technology which, in turn, shapes the social processes of the community 
(Russell & Williams, 2002; Bijker & Law, 1992). Generally, such co-emergence is termed appropriation 
– or adaptation – of technology. 
In recent years, various authors have highlighted the appropriation of communications technology (for 
example, Fulk & DeSanctis, 1995; Kock 2000; Majchrzak et al., 2000) for various organisational tasks 
and work structures.  In our study, we observed a co-evolution of technological and organisational 
practices linked to the appropriation of email for knowledge creation, as summarised in Table 1, and as 
we now discuss. 
Decision-making and knowledge creation 
Joshi (2001) pointed to a scarcity of research investigating KM behaviour during decision making 
processes, and suggested that such behaviour could be captured by studying the knowledge processes 
themselves. We observed that the repeated qualification processes in knowledge creation were 
essentially mini-decisions, leading up to a final decision which established closure. The mix of decision 
models found in conversations was mostly a hybrid of process, political and garbage-can models (Joshi, 
2001) in which the rules by which a final decision (in respect of an acceptable knowledge outcome) was 
to be made were never fully clarified. There was no questioning of this absence of articulated decision-
making rules by the participants. In this way, the technology had been adapted to make decisions about 
new organisational knowledge in a way which was fluid, dynamic and unchallenged by participants. 
However, we observed that when employees qualified knowledge-under-construction, they provided 
accompanying rationale. This contrasts with Majchrzak et al.’s (2000) finding that virtual teams were 
reluctant to document decision rationale for new product design when using a less private collaborative 
tool compared with email. 
Importantly in our study, compared with face-to-face meetings and synchronous collaborative tools we 
found a strong sense of participatory and democratic involvement and decision-making, in that all 
participants were given ample opportunity to formulate and contribute individual opinions, as well as 
reflect at leisure upon other perspectives proffered, and formulate and contribute responses.  
Furthermore, the fact that key decision-makers were accessible and accountable loaned credibility and 
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weight to the decision-making processes involved – in particular, the qualification processes – as well as 
to the final knowledge outcome. 
There were different ways in which participants worked together toward solutions requiring ongoing 
and closing decisions. The provision of multiple, diverse, diverging perspectives and the querying of 
these via qualification processes was one common pattern identified. This was a consensus-making 
knowledge creation path, with a gradual inching toward final created knowledge which was approved 
by a key authorised decision-maker amongst the participants. However at times, an authority figure used 
her organisational power to finalise created knowledge using a politically-driven qualification process. 
Another typical pattern observed was the contribution of many diverging views with little convergence 
occurring. At the end of such a pattern, when the ‘dust had settled’, an authority figure would announce 
the final knowledge created as she ‘saw’ it, providing a rationale for the decision.  
We noted a concern – especially with Eudora, which was the email client in the study – in that the 
decision-making/knowledge creation threads were not linear, as they usually are in face-to-face 
discussions. Sometimes, after an initiator sent an initial message, a number of people responded at 
different times, possibly without reading the most current response. This resulted in quite fragmented 
discussions, which may have reduced the effectiveness of email-based decision making and knowledge 
creation. On the other hand, this may have encouraged the submission of diverse views, as the protocol 
of turn-taking was simply not possible.  
Table 1: Impact of knowledge creation in email on technological and organisational practices  
 
Technological  
and  
Organisational 
Practice  
Adaptation of Practice  
Decision-
making/ 
knowledge 
creation 
 
- Mixture of decision-making models – process, political  
    and  garbage can 
- Repeated qualification of knowledge-under-construction 
- Mixture of diverging and converging perspectives offered  
- Consensus-building or ‘dust-settling’ decision-making styles  
rather than hierarchical decision-making  
- Opportunity for democratic participation in  
   knowledge creation/decision-making 
- Emerging, rather than clearly articulated, decision-making rules 
Perspective 
scope 
 
- Multiple perspectives encouraged 
- Diverse perspectives examine many issues  
Knowledge 
resources 
- Access to needed documents via hyperlinks and attachments 
- New documents prepared during knowledge creation if required 
- Dynamic access to knowledge stakeholders; domain, policy  
   and feasibility experts; and decision-makers 
- High levels of reflective knowledge 
- Use of knowledge trail to monitor knowledge development 
Teams, roles  
and power 
- Team-based knowledge creation 
- Cooperation and collaboration 
- Group problem-solving; solution-oriented  
- Cross-functional teams 
- Dynamic fluid team composition  
- Relevant people co-opted  
- Ambiguous participant roles 
- Shifting leadership 
- Assertion of authorised power on occasion 
- Background sub-teams resolve conflicts 
Motivation - Self-serving 
- Common goal 
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Participant 
involvement 
- Proactive participation 
- Greater participation than in other knowledge creation  
   environments 
- Unforced participation: Participants contribute only if  
    they believe they  can make a meaningful contribution  
- Increased ability to create knowledge in distributed organisations 
- People read email more frequently to participate in  
   knowledge creation which might affect them 
- Contributes to participants’ email volume 
Conflict 
resolution  
- Conflicts resolved in one-to-one email conversations behind  
   the scenes 
 
Perspective scope 
The conversations featured the contribution of multiple perspectives, a process clearly made possible by 
email technology. Courtney (2001) and others since (for example, Elgarah et al., 2002; Hall et al., 2003) 
have highlighted the importance of enabling multiple perspectives for decision making in inquiring 
organisations, which are companies resembling the Singerian paradigm in their aiming for the creation 
of practical knowledge, ethically devised for the common good.  Inquiring organisations can be 
established by developing employee relationships while encouraging individual differences, fostering 
effective dialogue and building communities (Courtney et al., 2000; Courtney, 2001). In our study of an 
organisational community which, we believe, exhibits characteristics of inquiring organisations, email 
had been appropriated for such multiple perspective-taking, thereby providing the desired ‘participative 
diversity’ property recommended by Qureshi et al. (2000). 
Motivation 
The interests of participants were self-serving as well as for the common good (Nahapiet & Goshal, 
1998), and were enabled by the technology’s capability to: exchange and combine knowledge; 
encourage expectation of value from such exchange and combination; and enable participant realisation 
of value from the final product of the exchanges.  
Knowledge resources 
Joshi (2001) discussed the importance of providing access to knowledge resources during decision-
making. In the conversations, knowledge resources were available and of high quality. Documents were 
sought by participants as the need arose. Hyperlinks were provided and documents were sent as 
attachments. Some documents had been prepared over the course of the email conversation in response 
to perceived need. The knowledge of the participants themselves was available through email discourse 
– as far as participants were prepared to share, and able to articulate, such knowledge. The tacit 
knowledge of experts and decision-makers who were not initially included in the conversation was able 
to be accessed when needed. Similarly, affected knowledge stakeholders could be accessed when 
needed for their knowledge contribution and authorisation.  
An interesting finding was that the feasibility of the knowledge-under-construction was tacit knowledge 
which was able to be captured through the email conversations: Was the current knowledge-under-
construction feasible in the current or planned organisational circumstances? 
Participants used the quote function to generate a knowledge trail which provided a record of the way in 
which the issues and knowledge had developed over the conversation. This acted as a reminder of the 
state of play, considering the lack of continuity inherent in communicating with an asynchronous 
medium. Possibly it was an attempt to mimic threaded conversations on a message board, where an 
entire discussion is easily viewable. There was some confusion – or sense of having ‘lost the plot’ – 
whenever participants chose to respond without including the previously-maintained knowledge trail, 
however.  
As a final, but important indicator of the value of knowledge resources found, Snowden (2002) stressed 
the value of reflective knowledge, which is facilitated due to the asynchronous nature of email. We 
found considerable evidence of valuable reflective knowledge in the conversations studied.  
Teams, roles and power 
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Knowledge creation had shifted through email to a virtual team-based paradigm. Participants clearly 
cooperated and collaborated in their efforts to build knowledge for a team-driven common purpose. The 
composition of teams was fluid and dynamic, in that people were co-opted into a team when needed, for 
their expertise, authoritative powers or because of a judgment at a particular juncture that they might 
now have a particular interest in the knowledge-under-construction. 
Interestingly, the roles of participants in knowledge building fluctuated, with role ambiguity very 
apparent (as was also found in a study of new product design by a virtual team using collaborative 
technology by Majchrzak et al., 2000). It was often unclear who would be making the final decision 
regarding the knowledge work outcome. At times, the authorised decision-maker did not seem to 
participate in the final decision. Her silence throughout a conversation may, or may not, have meant 
consent to the knowledge-under-construction or even the final knowledge created, yet interestingly, it 
was consistently taken to mean consent.  Leadership of the process also veered between participants, 
seemingly depending only on who had the most motivation to continue driving the knowledge creation 
forward to a successful conclusion. There was generalised team-spirit and determination to find a 
solution, however.  
An interesting power influence exists in that the conversation initiator chose receivers for the first 
message, in this way strongly influencing the eventual knowledge outcome. However, other participants 
were then able to copy in other people who had not originally been included, thereby enabling more just 
final knowledge to be created. In face-to-face situations, however, the initiator could simply call a 
meeting of people she wished to contribute to the solution, without the opportunity for those present to 
suddenly call in key, but absent people with an important stake in the knowledge being created. Clearly, 
this would be likely to produce a quite different knowledge outcome.  
Participant involvement 
With email, there is increased ability to create knowledge with participants across geographical 
boundaries. The knowledge creation process obtains greater participant responsiveness in a distributed 
environment using email because this process can be initiated at any time and with any people whom 
the initiator might think could contribute value. This is more difficult not just with face-to-face 
communication, but also voicepoint and other communication techniques where more preparation is 
required.  
An important finding was that the medium encouraged only participants who felt they had ‘something 
genuine to say’, or those who read their email in a timely manner, to contribute. Other participants were 
effectively excluded from the process by choosing to remain passive. This could be deemed to have 
both advantages and disadvantages. For instance, in a face-to-face meeting participants need to invest 
time when attending the meeting and might feel compelled to contribute, even if they do not have 
anything to contribute. With email, they only need contribute if and when they wish. The disadvantage, 
however, is that the decision-making process might neglect valuable knowledge from members who do 
not read their email regularly. In addition, it is quite difficult to compel individuals to participate in the 
knowledge creation process via email when compared to face-to-face meetings. 
Another point of concern is that staff needed to be reading their email in a timely manner if they wished 
to contribute to knowledge creation in which the final outcome could affect them. This had led to 
increased email reading frequency, in some cases. The use of email for making decisions about new 
organisational knowledge had also resulted in an increase in the email volume, which was already 
straining employee workloads. 
Conflict resolution 
At times, participants engaged in one-to-one background email conversations in parallel with the main 
community conversation in order to resolve developing conflict, or to express their wishes in a more 
private manner. This behind-the-scenes activity enabled conflict resolution in a timely fashion, and led 
to more productive outcomes and a more pleasant and positive atmosphere in the main group discourse. 
It may well be, however, that some people tried to influence the decision-maker(s) privately, without 
giving opportunity for their perspectives to be questioned by the larger group. 
 
Conclusion 
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In this paper, we have provided a model of a knowledge development lifecycle (Figure 1) derived from 
an empirical study of email discourse, yielding insight into the nature of the knowledge creation 
process in organisations. We found that in email conversations where knowledge creation occurs, 
employees naturally, spontaneously and intuitively build purpose-driven new knowledge, crystallising 
knowledge-under-construction by submitting it iteratively to a range of key stakeholders for comment 
and new input, until a decision is reached regarding the outcome. By further studying the effects of 
email knowledge creation on technology use and organisational practices, we identified and discussed 
technological and organisational impacts arising from the appropriation of email for knowledge 
creation (Table 1). Although our results were limited to a sample of three hundred email conversations 
in a single large organisation – and of course we cannot generalise from this small sample of data – our 
study nevertheless conveyed a number of interesting, and important, overarching messages. 
The findings suggest that in email there is spontaneous “just in time” knowledge creation on a 
community needs basis, where knowledge is created with enthusiasm by employees through a 
collaborative team approach. Fluid, dynamic micro-communities evolve into informal, task-oriented, 
virtual teams which massage knowledge-under-construction into a final outcome, to suit participants’ 
perceived needs. Courtney’s (2001) ‘multiple perspectives’ are clearly facilitated in this type of 
knowledge creation and associated decision making. Concomitant with the generous supply of these 
perspectives, we noted a significant amount of disorder in the patterns of processes and decision-
making occurring. For example, as mentioned in our findings we observed chaotically (rather than 
linearly) ordered employee contributions to knowledge development. Indeed, it is impossible in email 
– as it currently exists – to ensure linear development of a threaded discussion. Yet despite this 
hindrance, conversations still resulted in successful outcomes. 
In searching for an explanation, we recognised that the knowledge work in our email sample 
resembled the domain of complexity defined by Snowden (2002) in his discussion of complex adaptive 
systems knowledge flow – in that informal communities clustered naturally, and participants 
“recognize, disrupt, reinforce and seed the emergence of patterns.. (and)… allow the interaction of 
identities to create coherence and meaning”. This pattern was observed in many of the conversations 
studied. Snowden distinguishes complex domains from chaotic domains in which “no such patterns are 
possible unless we intervene to impose them; they will not emerge through the interaction of agents”.  
 Snowden suggests that complex domains are managed and led by the early identification of pattern 
formation, followed by disruption of any undesirable patterns, and stabilisation of those desired. We 
observed signs of this type of management and leadership in the discourse interactions, although we 
have no evidence of any planned strategy in this respect.   The leadership which emerged appeared to 
be based mainly on natural authority and respect of a patriarchal or matriarchal nature, and was 
exercised by way of knowledge qualification. At times, a perceived authority figure was clearly linked 
to a recognised organisational position. The ramifications and exploration of the shaping of knowledge 
– which appeared at times to be politically-constructed – is an interesting avenue to investigate, in 
future research. 
Many questions about the role of email in knowledge creation arise from our research. What additional 
functionality is needed in email to make up for the shortfalls discovered in its use for knowledge 
creation, such as the lack of a shared space for effectively maintaining the knowledge trail? Is new 
knowledge developed through email superior to new knowledge developed through more traditional 
avenues such as face-to-face meetings? What as-yet-unidentified negative impacts of knowledge 
creation by email exist? For example, are some employees’ needs not being met because they do not 
wish to, or are unable to, access their email accounts as frequently as needed to participate in 
knowledge creation in a timely manner? How are employees responding to the creation by email of 
new organisational knowledge which does not meet their needs? Is email being used as a platform for 
the achievement of personal agendas in new organisational knowledge? Such questions clearly merit 
research attention.  
Finally, we observe that nowadays, employees appear to be aware of their greater responsibility for 
knowledge creation, in organisations which have clearly empowered them to propose grass-roots 
knowledge contributions as well as qualify others’ contributions – all normally regarded as managerial 
activities in traditional organisational structures. Email has provided a convenient and versatile venue 
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for the combination of these processes in a purposive drive towards creating new knowledge, of 
mutual benefit to participants and the organisation. From a visionary perspective, businesses and 
researchers need to recognise the important role which email can play in contributing to the embedding 
of employee knowledge, skills and attitudes in everyday practices and organisational routines, 
suggesting email’s contribution to the greater goals of increased speed to innovation, and sustainable 
competitive advantage. Building on email’s knowledge creation capabilities through extending email’s 
functionality is one clear direction which may yield positive results, while designing various forms of 
managerial interventions in email provides another. Examining whether and how other collaborative 
technologies can provide similar or greater benefit, is a third potential avenue.  In a completely 
different vein, we remark that the findings from this study may be useful at a far broader level, in the 
design of virtual teams of all kinds, for successful teleworking, workplace design in network and 
virtual organisations, and the formation and development of inter-organisational networks. 
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